Grove Well

Output Calculator

By Tim Spann, PhD

Spann Ag Research & Consulting

& David Shea

Aspiring California Avocado Grower

n the Spring 2024 issue of From

the Grove there was an article ti-

tled, “Do You Have Enough Wa-

ter to Grow Avocados?” written

by Tim Spann. Fast forward al-
most two years when Tim was contacted
by David Shea in late 2025. David is a
retired FBI Agent and an aspiring Cali-
fornia avocado grower. David had stum-
bled across the above-mentioned article
as well as others in the CAC archives
and had questions. Tim and David have
been communicating ever since.

David is not someone to jump into
something without doing his due dili-
gence. He understands that avocado
production is fraught with risk and he
wants to be as well-prepared as possible
before going into business with Mother
Nature. As you may imagine, “prepar-
ing” for someone with David’s back-
ground involves spreadsheets. Tim was
never really a big fan of spreadsheets
until he began farming for himself in
2020 and he now understands they can
be an extremely valuable tool for farm-

|ng.

As part of his preparation for becom-
ing an avocado grower, David wanted to
be certain he would have enough wa-
ter on any property he purchases. He
took the information from the Spring
2024 article along with other infor-
mation available online and brought
in Claude to help build a spreadsheet.
Claude is the Al bot from the company
Anthropic. David shared the resulting
spreadsheet, Avocado Grove Well Out-
put Calculator, with Tim and offered to
share it if Tim found value in it. Tim was
impressed. It is worth sharing.

The Spreadsheet

We are going to assume that you have
a rudimentary knowledge of spread-
sheets for the purposes of this article.
The current version of the spreadsheet
(Avocado_GPM_Calculator_v.16) s
available for download on the CAC
website here: californiaavocadogrow-
ers.com/GPM-calculator. Currently the
spreadsheet is only available in Micro-
soft Excel.
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The spreadsheet is composed of four pages. Each page is accessible by the tabs at the bottom of the Excel window. The pages
are GPM Calculator, Spacing Chart, CIMIS Stations and Crop K_Values (Figure 1). Most of your interaction with the spread-
sheet will be through the GPM Calculator page and it is the most involved page so we will discuss it last.
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Figure 1. The main GPM Calculator page of the Avocado GPM Calculator spreadsheet with the three
additional pages shown in the tabs at the bottom of the page.
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SPACING CHART. This page of the spreadsheet has no user modifiable inputs (Figure 2). The purpose of this page is to provide
growers with the “trees per acre” variable they will need when inputting data on the GPM Calculator page.
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Figure 2. The Spacing Chart page of the calculator. There are no user modifiable options on this page.

CIMIS Stations. Like the Spacing Chart page, this page does not have any user inputs (Figure 3). It is used to complete the
required inputs on the GPM Calculator page.
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Figure 3. The CIMIS Stations page of the calculator. Scroll through the list of stations to find the one nearest to you or
that best approximates the conditions at your location. You will enter the station number on the GPM Calculator page.
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Crop K_ VaLues. To fully understand what K_ values are,
we encourage you to read, “Re-evaluating Avocado Water
Needs: What is the True Avocado Crop Coefficient?” in the
Spring 2026 issue of From the Grove. Briefly, a K_or crop co-
efficient is a number used to adjust a reference evapotrans-
piration (ET ) value, which is usually based on a well-watered
grass, to the evapotranspiration of our crop (ET ). For exam-
ple, if the ET_is 1inch for a seven-day period and the K_for
our crop is 0.5, our ET_is 0.5 inch. In other words, we need
to run our irrigation system to supply 0.5 inches of water per
unit area (e.g., an acre).

K_ values for avocados in California have never been very
good, until recently. Dr. Ali Montazar, UC Irrigation and Wa-
ter Management Advisor, recently completed a multi-year
project to determine the actual K_values for Hass avocados in
California (unfortunately we do not currently have accurate
K_ values for other varieties). These K_values are shown on

the Crop KC Values page of the spreadsheet along with the

average values from the study and the option to insert user-
defined values (row 11; Figure 4).

Why would you want to enter user-defined K_values? Be-
cause Dr. Montazar’s study could not determine ‘the actual K,
value for every avocado grove, some interpolation of his data
may be required. For example, Tim suggested to David that a
piece of property he was looking at may best be represented
by an average of the K_values for sites AV3 and AVS5. This av-
erage is shown by default in row 11 when you open the spread-
sheet. Row 12 of the Crop K_Values page provides some ad-
ditional information to consider how to blend Dr. Montazar’s
data to suit your grove.

This page also provides K_values for many other common
fruit and vegetable crops in Calncornla along with source ref-
erences, should you wish to use this calculator for something
other than avocados. However, as designed, the spreadsheet
will only provide good calculations for tree crops without
modifications.
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Figure 4. The Crop K_Values page of the calculator. On the GPM Calculator page you will select one of the five established sets of K_

values, the average of the five sets or custom K_values that you enter here.
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GPM CaccuLator. This is the page of the calculator that you
will interact with most and it is the page the spreadsheet will
open to by default. This page is divided into five sections, and
we'll go through each one.

A. Your Grove Inputs: In this section you will change the val-
ues in BLUE. The first input is CIMIS Station number. This
can be found on the CIMIS Stations page. Select the CIMIS
station nearest to your grove location or the station that you
know from experience best matches your grove location. The
Station/County/Zone cell will be automatically populated
when you enter your CIMIS Station number.

Next enter the number of trees you have or are planning to
plant followed by the trees per acre, which is obtained from
the Spacing Chart page.

Next enter your irrigation system’s distribution uniformity
(DU). Don’t know your system’s DU? We won't judge. Visit
the Cal Poly Irrigation Training and Research Center’s web-
site for some helpful information about what DU is and how
to measure it: https://www.itrc.org/projects/evals.htm.

The next value you need to enter is your leaching fraction.
This should be based on a water quality analysis of your water
source. Your testing laboratory will be able to provide you with
a leaching fraction estimate.

The next two items you need to enter are based on your lev-
el of risk tolerance. How many hours every day do you want to
run your well and how many days per week? As mentioned in
the Spring 2024 article, all equipment eventually fails. If you
plan to run your irrigation all day every day there’s no time left
for the inevitable failure, which means something is going to
go without water when that breakdown happens. Decide how
many days per week you want to run your system and how
many hours each day you want it to run and enter those values
in cells C10 and C11.

Lastly, select which of the Crop K_Values you wish to use
from the drop-down menu. The drop -down menu is accessed
by clicking the small down arrow in the lower right corner of
cell C12. When you make your selection, the K_values in Sec-
tion C will be automatically populated.
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Figure 5.Section A of the GPM Calculator page is where you enter the details about your grove.
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B. Derived Grove Facts: There are no user modifiable values in this section. The grove area and peak-month irrigation minutes
values are automatically calculated based on the inputs in Section A.
C. Monthly Water Budget: In this section you will again change the values in BLUE, which refer to the ET_for the CIMIS
Station you selected in Section A. You can copy and paste these values from the CIMIS Stations page to the appropriate cells

on the GPM Calculator page.
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Figure 6. Section B of the GPM Calculator page shows calculated values based on the information you entered in Section A. Section
C of the GPM Calculator page is where you will enter the reference evapotranspiration (ET ) values for the CIMIS Station entered in

Section A.
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D. Required Well Output: Again, this section has no user
modifiable values but is the product of the data entered into
in the previous sections, i.e., it’s the answer! This section tells
you the peak month for water demand, the peak volume of
water in gallons and acre-feet for that month, and the number
of available irrigation minutes for that month based on your
irrigation hours per day and days per week in Section A.

The next values provided are the well output in gallons per
minute (GPM), gallons per hour (GPH) and gallons per day
for the peak irrigation month. You are then provided with a
recommended pump capacity in GPM. This value has a built
in 25% buffer. That is, if your maximum required well output
came out to 400 GPM the spreadsheet would recommend
a pump capacity of 500 GPM. Again, you never want any

of your equipment to be working at maximum capacity. You
could adjust this value if you want a larger or smaller safety
margin.

The last two values are the estimated total water need for
the grove in gallons per year and acre-feet per year.

E. Formula Basis: This section provides the basic formulas
that were used to make all the calculations and some of the
sources used to build the spreadsheet.

We hope that you find this tool helpful. If you use it and
have any questions, please reach out to Tim at tim(@span-
nag.com. If you have ideas for other tools like this that may
be helpful, please let us know and we'll see what Claude can
whip up.-.@
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Figure 7. Section D of the GPM Calculator page shows the results of the calculations and Section E shows the equations used to make

the calculations and the sources for the information used to develop the calculator.
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